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TITLE : PRODUCTION OF LOWER OLEFIN 

ABSTRACT : PURPOSE: To produce a lower olefin in high selectivity, by reacting methanol and/or 



dimethyl ether under a specific condition in the presence of a crystalline zeolite catalyst 
obtained by modifying a crystalline zeolite with a compound containing alkaline earth 
metal. 

CONSTITUTION: The objective compound can be produced by reacting methanol and/or 
dimethyl ether at 250~750°C, preferably 300~650°C and a weight time space velocity 
of 0.1~20hr 1 and a total pressure of 0.1~100atm, in the presence of a 
modified crystalline zeolite catalyst obtained by contacting a crystalline zeolite having an 
Si0 2 /Al 2 0 3 molar ratio of >12 such as ZSM-5, ZSM-1 1 , etc. with a solution of one or 
more compounds containing alkaline earth metal, thereby depositing said metal in the 
zeolite in an amount of at least 0.25wt%. 

EFFECT: The by-production of paraffins and aromatic compounds is little, the carbon 
deposition on the catalyst is suppressed, and there is no lowering of the catalytic activity 
and the deterioration of the catalyst. 
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1 • Mffl«ft; 

2. $ # fij # CD « tB 

(1) y^-;i/atf/xitj;jif;n- f ^t, 

KjSifiig 250~ 750-C. ME BJnOSIWi* ffiO.1-20 

* v -C h«k$ MlS-ltaii: a (SAB;*!/ 
7 •< ^eofflia^isBKte^r. fifj S3 1? * ■? -< h M $ 
t it. sio , /a i ,o a * )\>i3sifiimi.-ca> a « 

* 9 ■< h & . *)l/t")A, XI-n^f)Aftt;^ 
U A 60 rfi a> 6 iB If ft a '> * < t % I ® ffl 7 ;i/ jti 

'> & < 1 1. o. 25ia ft * © m sa it m *> & r r us a *t & 
t' v -l- v <o Kffl . 

(2) Wilaiftffia'aoo-oso'CTS attwrn^rafiim 
» i « sa « cd is m . 

(3) mutil^iy^ Amffl^SiilE^tt'gjl- 9 ^ h*ft 
«t6Di~2ott-ffl*-e*a«ifrW#««lfflaiiaxit 



^2rasa«ico*js. 

(4) (19 83 X h □ V? •> A ©ft ffiSB&tt-t?* 9 ■< 

M»«tc9i~3ottiit w-ea a«#w*oKi!ajSisi' 

(5) riff SB /i V 9 A CD ft ill SB E tt * 5 -C I- Miss 
6Dl~35Stft%T?^aW#5i?*6D*5Efia5lJ3tXI4SI 
2^33*11 TO ASS. 

(6) fit S3 -tf * 5 -f N # & £ jffl fc tS £ L fc % CD t? * 

aWKWt , Fii!*6o»isin»i«~»6aoi»-f*v*>K 

33 Kt CD * «6 . 

(7) HH S3 "t? * -9 •< htfZSH-5. ZSH- 11. ZSH -12. 
ZSH -23. ZSH -35. ZSH - 38 . X tt ZSH - 48 T? £ a 

w mn was * CD «g m is 1* ~ « m « v> -f * *> k sa 
«t cd * m . 

3 . a m cd ss «g «t us m 

* js "w it . ^ttiBJuai-tf^^-fhMiwstiiffl.L, 
■c . * ? / - ;i/ a tf /x i± * * ;i/ x - f ;u *> 6 

#35i!H«>tt«sJ- 1-3^ vcoHSlc *nif . co& 
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wco , ~ ® ft m # ,p ft < „ ^ v 

* T?W 6ft-. 5 7 -f V . |» #J» ffl ffl/fe ft < 

ta tt © tt t . M « » -ft fc * & a ft v> . 

it ft -3 X iS y . J» # V , CO* * 6 # 6 ft a > jt y 

*«llt:B«*KitilsteT».{, 
ft * .' * a © tt 4 tt 7 * ; J i/ y >r — h A' $n 6 

ft T n a *< . * ft 6 ffl «f . tt A ft 7 * 5 J •> i) 4r 
- h -tf # 5 4 h tt® % ftSftft * CO T ife a . itS A 

# a •*■ a t » ic . & * k * -a x % -.ff 6 ft . -few 
tt Si is is & jff u . ffi m rt ic £ & ® ^ 88 a tf h ■* * 

# -f a # , ft ^ j- ® % a tt sf j? -r a t v> ? tit tig 



ft a is jl tt tt a ffi id tf -esio a t a h 2 o 3 # k $ 

S:ft^UTilS-&fa^«!KJ:-5T»*a. 7*5 
= , >A*tf#'fSraffl»©f2ftlS4&ttl±iBi#7,^ 

a y & at *< * v , Hc^njdAjtf/xttAij 

■> A K J: "J IB ft ft # tt K ft fc ft T n Z . 
fiStiCtt. SiO 2 . A 6 2 0 3 . y JU X i) $tm 

fi mxittomr ft ■$ -fitotf i& khx 

k> a . *tEffitUT*aSiS(USf<eKLIi%- 
«'J^fc-&ft&fflpa*js*fey. c ft c j; u a 

# ite lit K tS h X & a . H )V rfr 4 jv tt iz £ 

a ZSH •« # -5 ^ hi*? h57;Hf^7>t:'; 
A ft £ & . f h?7******:dAft#ft, 

tr d y v . x i/ v y 7 5 v . a y v «? & A3 n 
-t£i*sft, ^ffl^sftK^citttisE^Hi #a= 0 

& « » t v> 4 . teo-i*. ZSM-5I*5~6A © it'S 



$ a y * -t *< ic ft l fe. k fc * tt » « r a # 

iff ffi K » « b fc $ ft * Si tt <& * b ft n *J tt S * f 
a. £ ©7.SH-5tt»1SSiO j . A H 2 0 3 . 7** 

y ft B «> & 0t 46 M . * a tf r I- 5 - n - 7" □ t* /i> 
7 v * x o a ft & t # h ft a ss £ & a *iSs«a! 

> £ / - ;u & v/x tt y ^ ?;i/x - f a- & E>S 
a -ti t t« ft * jfj & tr, a fe » Kiflf jd! tt jtt if k sS 
i» k fj to ft r ^ a . £©Jitrt?icra^ajMijW;tt-i(it 
t a <* i8 t »r< k ft a * CD a' tttflj a ft . * a « * * 

5 -C I- . -\ f- a y st ^ -j n t < ra 4$ ST- t5> ill 
0 a ft T P a . # K *!j «s CO * - t' A- * -c *a K * 

azsK-5i± ;i * >- - /u&nmK ut . jksrjsio* 
v n is v y v w » & as 1 1- a k ft & 
a co c ffift t fc- y , * w m-m t u r co % $, % a tit 
W K < « Jii b -is- tt & t mm x a a * . x # u 
v. t- p tf w*fco «*s* u 7 ^ iKigf a «o 
tt * » X ib a . * fe (nj u < zsm - 3 4 It . ra U E 
fcJ-c, u y -r v&Mia-tafcacoMiillEt b 

■tiHv-.x^n,. truv^comwtt&#-ra 



t it n e> % ro ® a- tt ra (a t ® * t < . nmm 

?|c 38 IS * & tt . * 9 J - iXiSt. Zt/Xtt V * 
i-f*iSflHTgt;*5S, n K x L/ V , 

yot;i/v«co©4s*i/3-i'v&)a«rti)ciiisab, 
*-o«;3e bfcjst6fi:*-rattKoiaj8.c-3^i:« 

fi«««S:3ttfcfe*!*, ZSM — 5 , ZSH - 11 «ff CO M ,!f, 

/< y * a co * » 6 a tt ft a /> ft < t * i a co 7 

tt b fc .a tt -tf a 5 -c hA'^oBWeia^-rac 
t & as b . 

«£ * ± y . »ltt7*5;!/i;A--j.>r*« 
, ;J:»s!eJia-f'*vcl$*t-acktta<*i6ft-c 
fc" y . ffl W tt 7 n h V (II + ) ffi! ffl tt A tt 7 ;i/ 5 ^ 
f y <r - I- K 7 IV ii y ± Si & Sl -C * V 4 -<• * V S5 

ftKiUttitii is tfju t« 6 ft a - 

b *' b ft A< 6 . d ffl * v J? ft Hi x tt . 7 l\i -ft 

v ±M& is, 4 *v&&&K.&tif it Lib & mm 



-218- 



ft >J . M I* BO % B & & U ft> V A 1? * * H . 

UiSK^ctt. * « TO *f 6 t* . ZSH 
- 5 . Z-SM-ll*©*ifttttfrf9-fH:. 7 * * U 
iSI4RT?Sftt8:ttJ:'J. « » T B S t B? 

S2 « js s a -rr a * a = t # -c e . xr*un 

tf/X I* y X * -ii/ x - -r ;u « & ft; S. Ic S T * 
3B <!0 5£ K * H7**iJ±tl4g^yiSSi!t 
ft M $ # x |y v * y a t' u v «? ffl c 2 ~c 4 (K $ 

i£ o T » Hi tt « «f «!«! K tf ft T ^ S £ fc S: Jt, n 
til Oft. 

* 35 10 K 8 » S K tt * * 5 -f h«ifcft«H8 
8U±. Sib 2 / A 4 iOi * )Vlk-QllSk±.Xi> a i£# 
& SI <5 -y * 5 ^ h £ , * n> V*) A . '<iJHXIt 

ajsttra? a . £«>«£. a**'* a. 
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6 MM.. »«Hb6*tffe-frSft6. «-tr*7-r 

tr. -c '> 4 < t * o . as a Jtt % -c » y . **i-ni 

tf*hnV*'7Als:onri**p* L < l± 1 ~ 20 J! 
fk % . ^i;*ACOHTttff4.l<<ltl~JSffl* 

% t * a . 

*J8TO»*ll«&l±*©**S!ffl-fa£kt>. ft a 

i.'t±*satj;-oTtt*aftaifls. « *. n » ± . a 

ft K * 38 m T- «ij 6 ft ft » & ra H T * 4> v 

- ;k a tf/x it V * f- >\> x - 9 n> *> .6 tttt * i/ 7 

* # ;-*at;/xtti'^f;n-f^eji(ii 
£ft u-c«*s i,. ia«ci? 

ft »M«Efc*»»tt a ft «4TA.4 

# A . » »j m K JS * sR «? *' * tf 6 ft a . 

Kjgtt. tfinjsraffl&were-j £ t ifx § a. 
«i^«Si«!a^3oo~6oo-c. a it us no is. no a «c 



0.1~20hr-' , 0 < l*l-10hr - ' . -klUtl 

"•1-lOOStffi. » * b < l±0.B~10SffiO^#T 

tt 7 . SitfiJi, 7*Jy?ii;#J(l,TMI 
Jk i; m » a = t % ti/fig x- ft a . 

* ?6 TO © * tS lc v» T . 'Ji j&fe « ft ft * gg ^ . 
«fls*». *KJSJ5t»* 6n!l »J , KJCSfeft-fcigSj 
K 88 Jg f a E k K J: y $ fls * $ i|i 7" 

in * a . #ifcjs«.tj<$fc*$iisjft* i* # 
» k A -j t 3E .vmc i> * . n iu a ft a . 

K fo H T It . > jr > - % y ;< ^ ;u x _ ? ;l , % ^ 

c lil »t? ft a a) -v m « * © Hf ». l: ft o t it 
^ # - *< 6 dfi U fe y * f- ;i/x - ■? ,u It *S B 
Rflt* u t jk p . 

tt Q-t^ ts^jt. * js TO A ffl t- S iQ a ft ft 7 ;i/ 
* l J±«4lt4«tt*tt7JI'5;!/iJ4'-|.f* 
V 1- h»S«lt.t»«OTtt«MK«i/<Ttt«* U y 



fiJ4 *< < . iSS a T- O «]» Sit ffi tt O ft T A' 6 ft* 

ftlc*J8i!li ftSSJSWI. tt; « W C J; y A W ft. tc Jfi 
W t5«'. * JS "S It 4 ffl I? S fc M i <e M y E ft 
K M 56 3 ft a * w T- It 4 v> . 

v -f h fi) * 4 ZE * 400Kg7 oi -C « b . !fe 1^ T? i ft 
t»»l/T10~20i(C/J/i|ct/S*.ft4,«!)2il fe 
l^«ll0mm©KJ«1? tjfta L. ft . Wt « >i f y - )U 6 

<lm e /hr (E (6 it st ffl jk ft t ft a if . JK « *ft B. 6 
««-e*jRtftttLiisv = 2hr- 1 ) n ■& & x- % ft m 

CSU. C £ riOn i /ninTJjS 6> ftT < a 7 =f 
V A 7. t ig^ LT IS IS ffi'iEE-CffifS'g y , Rfif 

fe f j 4 "7 ft . as na ro «• «f i* rf. t, ? □ v h jf 5 7 
S m v> r fr * -7 ft . 4 0) *S Jfc «!) K ft & StS 1 a fc iR 

t . as i ^ it ft z ft ft tt * *' 6 *> * a J; 7 t . * 

mU&VW 6 ft fcDSiiSE AtK b v + 7° n'tf 

u- v 41 # ft 4 *. a £ kft^fflBW-C'b ^fls.Hrl'Ji; 

^ tt .« g & at: n t a £ k if m m a ft a . 
#*«r i 
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l«H, *^ * D ^ KSI-30*#7 A. (jM 
ft; l«flS. Si 0 2 30.5 % . No a 0 0 . 4 Z % ) 60g S * 40 
«K« * U . JhSlKIUft. tt b < ffifl! b 
6 A m r|i n Sfc- & to x. , & tc * 20b k * ft ft; + h >; 
9 A 1 .26g & $ ?!>> b fe t> & * *. S . K K *30g (C 
r h 5 ■/ D f^T^^-'U^D?^ K 8 . 1 1 g £ 

m *< b fe t, n ft in A. • *!i 10 # IB ft H> ft '« tt -c . * 
y /!/ !B £ ® & '# fe . c « ti: ih * * ^ Hi !±si0 2 / 

AC ih = 200 t: 5 . 

Cffi*fty;UiS^iaS:rt«a300n.« CD # - h V 

k-ycli'iii. ra a % T leor -e i»n* m ft b 

(500r. p..) *!»«!.» ft bfe. 

H!lS»lt*»*i^6lii'I b. IE K 120 TCt? 51* IIH 
Mbfe. ^ ?S ft!. t|' 5 20 "C t? 5 ~ 1 0 l«f IH3 jSi S U . 

^ns.nmi&mm^^7ju 5 / */ >j - hues 

U T0.6NS<b7kS?*miS £ 15. « rofJ^-eig^b. 
f£iat?2'i9*iiiiai«'«! ! a6 ofe. ^co^^a-c*^ 
i2or-c-*z;» b . ft n t? 6 201c -ess? mi 



W&S "360-126233 (4') 
g> St rf. r- «i f£ & ft n . *3?S!!l:2Steb. Z.S M - 
5 ft }? fe . 

2 

# # fP5 1 C fc' n t . «S(kue«ilt. 7 b 
7^?*7>f;ny07< I-' 9, 8 2g £ flj K 
JBt *t 1± # * #J 1 t n « K b T II 32 ZSH - 1 1 & }# fe . 

91 SUM 1 

6 ft fellffilZSM- 5(SiO j/U 2 0 3 
= 200) 5gt. *10n 4 CCo(CII 3 COO) z -II a 0 3.14 

g & A ft fe i?J Mi t U 4t b fe . £ ffl H & £ *i) so 'c 
T?20i»BHS-3 fegc. ig^fe SKiBiSS * loo-no r 
■cs»«ia 2 *a . i,*ss. ssfltft2oo*CT?2n* 

IN . 600 « ? 1 8 119 M » J& b T Co 3B - ZSH - 5 ft }# fe . 

35 m w 2 ~ 3 

niMMivm ufeaw smi^r. feftn 

SJZSH-5fflSiO 2 /A a 2 0 3 J* & ^-CCaSZSH-5 
ft t» ft . 

HMZSM -5(SiO 2 /A fl 2 0 3 = 70)6.0g$: . *10 
■ i KCotNO a ) 2 -411 2 0 6.0g& Aft fc'»l«C t iS £ 



b. #li)80-CT?2ll#MK^fe. Cl!l9«tk»6ai 

»«tj;u-fe;3f5-< h & # *t b . so-cx-imnm 

b. b * a &500°CT-3S$ |ffl*oSS L TCagJZSH-5£ 
t9fe. 

izfe&i 5 ~ s 

^iSS<«'lt?SLft.tratt©*5*fcffl^T. fee 
Srffi t bTSrtCII 3 COO) , - 1/2H 2 0 2.07g. Baig 
fc b T Ba (CH 3 COO) 2 1 . 67g K ffi *. T * ft ■? ftSr 
SIZSK-6. BafflZSM-5M9fe. 

arnm 7 

*«S W 1 T 32 b fe i: m #-CD * ft » ^ T ZSH - 11 
{SiO 2 /A 1 2 0 3 = 200) SCaT-Ktt bCaSUSH-11 
ft # ft . 

J*«'« 1 

f±a*;Uil:(SiO 2 /A 4 2 0 3 = 300)«ZSH-5S; 

v -e i- * v a » s fi* s fe . 

HPS. KWSgKSSf b INCDCaC « 2 fg $ & ft @ K 
40n, I! in * . St Sit =1 V? V*- &g» bT80-CK 

m n b fe a j /v a * * x at ft & n * -o ft . 



»3D?nn sr t k v r - f a ^ k.j; y jsssis 
iBiS, #fb^SE«sttft30i,«*n*.ft. cross ft* 
s-2o@a y jg b ft®, c e - -< * ^ & ft* 
< « 5 * -c * < *mm m b . mm&soo-cvMam 
m & & 4? 4 t * ;i/ s/ ■> a a » m t b & . * ^ •> 

f a w ffl n fit I* t$ K W ft cd 4 5 % r- -3 fe . 

AH* 2 

11 SS ZSH — 5 (SiO 2/A J! 2O 3 = 300)S UitSHMUZ 

v * BS b fe . 
J4i«iW 3 

nazsH-ii(sio 2/A a ,0 3 = 200) & JfcttWlK 
iftbfe. 
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